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(54) OPTICAL TRANSMISSION MODULE 

(57)Abstract: 

PURPOSE: To provide such a structure that a 
semiconductor laser chip, lens, optical fiber, electric 
circuit to drive the laser are tightly sealed from air in an 
optical transmission module and the countermeasure 
against electromagnetic waves can be done. 
CONSTITUTION: The exit port of the laser light of a 
semiconductor laser chip, and moreover, the 
semiconductor laser chip 1 itself are covered with a 
resin and tightly sealed. The end face 6 of an optical 
fiber 5 which receives the laser light from the 
semiconductor laser chip is also covered with the resin j g 
2. Further, a lens for optical coupling is covered with the 
resin 2. Thus, the optical coupling part from the 
semiconductor laser chip to the optical fiber in the 
optical transmission module is tightly sealed with the 
resin and protected. 
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CLAIMS 



[Claim(s)] 

[Claim 1] it be the optical transmitting module characterize by for the laser beam from a 
semiconductor laser chip to go into an optical fiber after pass through the inside of resin by 
carry out the hermetic seal of the lens front face for optical coupling and the fiber end face 
attached on the irradiation outlet of a semiconductor laser chip . or the semiconductor laser chip 
with the resin which penetrate the light of the oscillation wavelength of a semiconductor laser 
chip in the condition hardened in the optical transmitting module using a semiconductor laser 
chip and an optical fiber by the chemical reaction . hardening material , heat , or the 
electromagnetic wave , and hardened . 

[Claim 2] It is the optical transmitting module characterized by carrying out the hermetic seal of 
the semiconductor laser chip with said resin in claim 1. 

[Claim 3] the optical transmitting module characterize by to fix where it be parallel to the 
direction of an optical axis of the laser beam of a semiconductor laser chip , and made the hole 
with sufficient magnitude and die length to insert an optical fiber and fix , it inserted [ it obtained 
from the front face in laser beam exit hole HE ** of a semiconductor laser chip , and ] the 
optical fiber in the hole and optical coupling be carry out to said resin which be carrying out the 
hermetic seal of the semiconductor laser chip in claim 2 . 

[Claim 4] It is the optica! transmitting module characterized by constituting the lens for the resin 
between a semiconductor laser chip and an optical fiber leading the laser beam from 
semiconductor laser to an optical fiber in claim 1 thru/or either of 3. 

[Claim 5] A tens is an optical transmitting module characterized by being constituted with two or 
more sorts of resin with which optical refractive indexes differ in claim 4. 
[Claim 6] It is the optical transmitting module characterized by acting also on fixing to the 
substrate or stem by which the optical fiber is carried to said resin in the semiconductor laser 
chip in claim 1 thru/or either of 4. 

[Claim 7] The optical transmitting module characterized by establishing the convex or the 
concave structure for location immobilization into the part to which the resin of an optical fiber 
adheres in claims 3 or 6. 

[Claim 8] It is the optical transmitting module characterized by said resin being resin of an epoxy 
system in claim 1 thru/or either of 6. 

[Claim 9] In the optical transmitting module using a semiconductor laser chip and an optical fiber 
By removing the resin which covered the semiconductor laser chip with the resin which will not 
be hardened if the light of the oscillation wavelength which a semiconductor laser chip has is 
received, was made to harden resin, making a semiconductor laser chip emit light and was not 
hardened The optical transmitting module characterized by making the hole of the same 
configuration in the resin which has covered the semiconductor laser chip with the floodlighting 
pattern of a semiconductor laser chip, inserting an optical fiber in this hole, and performing 
optical coupling of a semiconductor laser chip and an optical fiber. 

[Claim 10] In the optical transmitting module using a semiconductor laser chip and an optical 
fiber A semiconductor laser chip is covered with resin with the property in which only the part 
which received light when the hardened resin received the light of the oscillation wavelength 



which a semiconductor laser chip has deteriorates. By making a semiconductor laser chip emit 
light and removing only the resin which received the laser beam and deteriorated, after stiffening 
resin The optical transmitting module characterized by making the hole of the same configuration 
in the resin which has covered the semiconductor laser chip with the floodlighting pattern of a 
semiconductor laser chip, inserting an optical fiber in this hole, and performing optical coupling of 
a semiconductor laser chip and an optical fiber. 

[Claim 11] The optical transmitting module characterized by inserting a lens in the floodlighting 
pattern of a semiconductor laser chip and isomorphism-like hole which were made in resin in 
claims 9 or 1 0, and performing optical coupling with an optical fiber. 

[Claim 12] It is the optical transmitting module characterized by for this resin slushing and 
stiffening another resin with which refractive indexes differ, using the difference in the refractive 
index between resin, and performing optical coupling of a semiconductor laser chip and an optical 
fiber at the floodlighting pattern of a semiconductor laser chip and isomorphism-like hole which 
were made in resin in claims 9 or 1 0. 

[Claim 13] The optical transmitting module characterized by carrying out the hermetic seal also 
of the circuit for a semiconductor laser chip drive by resin in claim 1 thru/or either of 1 2. 
[Claim 14] The optical transmitting module characterized by establishing wrap structure for the 
electrical circuit part of self into the front face of resin with the plate, film, or electromagnetic 
wave absorbent of the metal linked to a ground or supply voltage so that the electromagnetic 
wave generated from the electrical circuit part of self or others may be shielded in claim 1 
thru/or either of 13. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

Dndustrial Application] This invention relates to the structure of the optical transmitting module 
for making cheap the optical transmitting module using a semiconductor laser chip and an optical 
fiber, and raising productivity, without reducing dependability in optical communication. 
[0002] 

[Description of the Prior Art] As for the optical transmitting module for optica! communication, 
what transposes an electrical signal to a laser beam with a semiconductor laser chip, puts this 
laser beam into an optical fiber through a lens system etc.. and is made into an optical output is 
in use. For low-pricing of this optical transmitting module, and the improvement in dependability, 
it had become a problem how optical coupling of a semiconductor laser chip and an optical fiber 
is performed or whether what we do with the hermetic seal of the semiconductor laser chip. As 
shown in the property (collection C-194 of the 1993 Institute of Electronics, Information and 
Communication Engineers autumn convention drafts) of the optical coupling system using the 
inactive liquid as conventional technique, the lens for optical coupling is lost using a point ball 
optical fiber, and what performs the closure using an inactive liquid is studied. Moreover, only a 
semiconductor laser chip carries out the hermetic seal of the whole optical coupling system to a 
semiconductor laser chip, the lens for optical coupling, and an optical fiber with packages which 
more generally enclosed inert gas, such as metals, such as covar, and brass, aluminum, and a 
ceramic, and, outside, what is outputting light through the aperture of glass or a lens or an 
optical fiber is marketed as a semiconductor laser device or an optical transmitting module. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in these things, in order to suppress those 
penetration so that moisture and others may not act on a semiconductor laser chip so that an 
inactive liquid or inert gas may not be revealed or, the strong metal airtight package is used, or it 
is carrying out equipping with a ferrule etc. to the optical fiber for the ease of carrying out of the 
handling when carrying out optical coupling of the optical fiber, and had become the neck of 
production and cost 

[0004] Moreover, since the electromagnetic wave generated in the electrical circuit part affect 
other devices or its actuation as a noise in the case of the optical transmitting module of the 
high bandwidth which built in the circuit for a semiconductor laser drive, in order to stop this, 
shielding to an electromagnetic wave be carried out and preparing a metaled package etc. had 
become the cause from which this also raise cost 

[0005] By unifying the lens and ferrule for optical coupling, the purpose of this invention raises 
the productivity of an optical transmitting module, and is to offer the structure of the optical 
transmitting module which also included the shielding structure over an electromagnetic wave 
further while it omits the time and effort which is a trouble in the above-mentioned conventional 
technique and which manufactures a strong package separately. 
[0006] 

[Means for Solving the Problem] In this invention, in order to solve the above-mentioned 
problem, it decided to protect the irradiation outlet of a semiconductor laser chip, and a fiber 
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performing optical coupling of a semiconductor laser chip and an optical fiber. That is, a hole is 
made using resin with a different property from the 2nd optical transmitting module of this 
invention, and an optical fiber is inserted. 

[0014] In the 2nd [ of above-mentioned this invention ], and 3rd optical transmitting modules, it 
is desirable to fix an optical fiber to the hole, where it inserted the lens in the floodlighting 
pattern of a semiconductor laser chip and isomorphism-like hole which were made in resin 
(inserting the lens for optical coupling) and optical coupling of an optical fiber and a 
semiconductor laser chip is carried out. 

[0015] Moreover, it is desirable to perform optical coupling in the floodlighting pattern of a 
semiconductor laser chip and isomorphism-like hole which were made in resin in the 2nd [ of this 
invention ] and 3rd optical transmitting modules by this resin's slushing and stiffening another 
resin with which refractive indexes differ, using the difference in the refractive index between 
resin, and performing optical coupling of a semiconductor laser chip and an optical fiber, namely, 
leading the laser beam from a semiconductor laser chip to an optical fiber. 
[0016] Furthermore, in either of the above this inventions, it is desirable to carry out the 
hermetic seal also of the circuit for a semiconductor laser chip drive by resin, and it can aim at a 
cost cut more. <> In order to stop the noise of the electromagnetic wave which establishes wrap 
structure, that is. generates the electrical circuit part of self from an electrical circuit part with 
the plate, film, or electromagnetic wave absorbent of the metal connected to a ground or supply 
voltage into the front face of resin for the purpose of shielding of an electromagnetic wave 
generated from the electrical circuit part of self or others in either of the above this inventions, 
it is still more desirable to prepare shielding into the front face of resin. 
[0017] 

[Function] At this invention, where optical coupling is carried out the hermetic seal of the 
irradiation outlet of a semiconductor laser chip and the fiber end face is carried out with the 
resin which penetrates the light of the oscillation wavelength of a semiconductor laser chip. 
Thereby, protection of each element can be performed simply. <> By performing the hermetic 
seal of a semiconductor laser chip by the still more nearly same resin, the need of constituting 
an airtight package independently is lost and a cost cut can be aimed at. 

[0018] A hole is made in the resin which is carrying out the hermetic seal of the semiconductor 
laser chip, this hole is considered as a guide, an optical fiber is inserted, the time and effort of 
manufacture of the ferrule attached to an optica! fiber can be abolished, and productivity can be 
raised with an optical fiber being fixed where optical coupling is taken. Moreover, it is also 
possible to enable it to take optical coupling only by inserting an optica! fiber firmly by deciding 
the magnitude, and the location of a hole beforehand, and putting them on the suitable 
thing for the optical coupling of an optical fiber and a semiconductor laser chip, and a 
Justification activity while making a semiconductor laser chip turn on becomes unnecessary. 
[0019] While a lens is manufactured separately and carries out alignment it becomes 
unnecessary to attach, if the lens for optical coupling also constitutes a semiconductor laser 
chip using the same resin as what is carrying out the hermetic seal. <> If a lens is constituted 
using two kinds of resin with a different optical refractive index, resin with a high refractive index 
is put in by the inside of the hole of the cylinder cross section opened in hermetic seal resin, and 
a lens can be made from constituting a lens, without using the difficult lens configuration of 
processings, such as the spherical surface. 

[0020] Optical fiber immobilization is also facilitated by using resin also for immobilization in the 
substrate or stem of an optical fiber. <> Since an optical fiber is certainly fixed, convex or 
concave structure is prepared in the part to which the resin of an optical fiber adheres, and if 
resin adheres and hardens here, this convex or concave structure wiH work as a hook and will 
serve to stop change and the omission of the location of an optical fiber. If this resin is specified 
as the resin of an epoxy system, the resin of an epoxy system will have many classes as a 
sealing agent of LED, and there will be many things of low stress. 

[0021] By removing the resin which covered the semiconductor laser chip with the resin which 
will not be hardened if the light of the oscillation wavelength which a semiconductor laser chip 
has is received, was made to harden resin, making a semiconductor laser chip emit light and was 



end face using the resin which penetrates the light of the oscillation wavelength of a 
semiconductor laser chip. 

[0007] Namely, a semiconductor laser chip and an optical fiber are used for the 1st optical 
transmitting module of this invention. With the resin which hardens by the chemical reaction, 
hardening material, heat or the electromagnetic wave, and penetrates the light of the oscillation 
wavelength of a semiconductor laser chip in the condition of having hardened The hermetic seat 
of the lens front face for optical coupling and fiber end face which were attached on the 
irradiation outlet of a semiconductor laser chip or the semiconductor laser chip is carried out 
and after the laser beam from a semiconductor laser chip passes through the inside of resin, it is 
characterized by going into an optical fiber. 

[0008] In this case, as for a semiconductor laser chip, it is desirable that the hermetic seal is 
carried out with said resin. With this structure, the hermetic seal of a semiconductor laser chip is 
also performed using the same resin. Thereby, the need of constituting an airtight package 
independently can be abolished. 

[0009] furthermore, it is desirable to fix, where it obtained from that front face in laser beam exit 
hole HE ** of a semiconductor laser chip, and made the hole with magnitude and die length 
parallel [ to the direction of an optical axis of the laser beam of a semiconductor laser chip ] and 
sufficient to insert an optical fiber and fix, it inserted the optical fiber in that hole and optical 
coupling is carried out to said resin which is carrying out the hermetic seal of trie semiconductor 
laser chip in this case. With this structure, the hole was made in the resin which is carrying out 
the hermetic seal of the semiconductor laser chip, the optical fiber was inserted, and the need 
for a ferrule is abolished by an optical fiber being fixed where optical coupling is taken. Moreover, 
since an optical fiber is certainly fixed in this case, it is desirable to establish the convex or the 
concave structure for location immobilization into the part to which the resin of an optical fiber 
adheres. 

[0010] Moreover, in one of the above, as for the resin between a semiconductor laser chip and 
an optical fiber, it will be desirable to constitute the lens for leading the laser beam from 
semiconductor laser to an optical fiber, and the lens for optical coupling will also be constituted 
from the structure using resin. Furthermore, it is desirable to constitute the lens in this case 
with two or more sorts of resin with which optical refractive indexes differ. 

[001 1] Moreover, in one of the above, as for said resin, it is desirable to act also on fixing to the 
substrate or stem by which the optical fiber is carried in the semiconductor laser chip, and 
optical fiber immobilization can also be facilitated by using the same resin also as physical 
immobilization of an optical fiber. Furthermore, since an optical fiber is certainly fixed in this 
case, it is desirable to establish the convex or the concave structure for location immobilization 
into the part to which the resin of an optical fiber adheres. O As for said resin, in one of the 
above, it is desirable that it is resin of an epoxy system again. 

[0012] Moreover, a semiconductor laser chip and an optical fiber are used for the 2nd optical 
transmitting module of this invention. By removing the resin which covered the semiconductor 
laser chip with the resin which will not be hardened if the light of the oscillation wavelength 
which a semiconductor laser chip has is received, was made to harden resin, making a 
semiconductor laser chip emit light and was not hardened The hole of the same configuration is 
made in the resin which has covered tile semiconductor laser chip with the floodlighting pattern 
of a semiconductor laser chip, an optical fiber is inserted in this hole, and it is characterized by 
performing optical coupling of a semiconductor laser chip and an optical fiber. That is, the 
approach and resin which make the hole which inserts an optical fiber are specified. 
[001 3] Furthermore, a semiconductor laser chip and an optical fiber are used for the 3rd optical 
transmitting module of this invention. A semiconductor laser chip is covered with resin with the 
property in which only the part wNch received light when the hardened resin received the light 
of the oscillation wavelength which a semiconductor laser chip has deteriorates. By making a 
semiconductor laser chip emit light and removing only the resin which received the laser beam 
and deteriorated, after stiffening resin The hole of the same configuration is made in the resin 
which has covered the semiconductor laser chip with the floodlighting pattern of a 
semiconductor laser chip, an optical fiber is inserted in this hole, and it is characterized by 
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not hardened It opens in the resin which has covered the semiconductor laser chip, without 
using approaches, such as machining or etching, for the hole of the same configuration with the 
floodlighting pattern of a semiconductor laser chip. An optical fiber is inserted in this hole, by 
performing optical coupling of a semiconductor laser chip and an optical fiber, the cost and time 
and effort of perforation are mitigated and optical coupling nature is raised. 

[0022] A semiconductor laser chip is covered using resin with the property in which only the part 
which received light when the light of the oscillation wavelength which a semiconductor laser 
chip has in the hardened resin was received deteriorates By making a semiconductor laser chip 
emit light and removing the resin which received trie laser beam and deteriorated, after stiffening 
resin It opens in the resin which has covered the semiconductor laser chip, without using 
approaches, such as machining or etching, for the hole of the same configuration with the 
floodlighting pattern of a semiconductor laser chip. An optical fiber is inserted in this hole, by 
performing optical coupling of a semiconductor laser chip and an optical fiber, the cost and time 
and effort of perforation are mitigated and optical coupling nature is raised. 
[0023] Optical coupling can be made easy to insert the lens for optical coupling manufactured 
separately in the hole built by these in the 2nd [ of this invention ], and 3rd optical transmitting 
modules, to fix an optical fiber to the hole, after the optical fiber and the semiconductor laser 
chip have carried out optical coupling, and for these to perform. 

[0024] Moreover, optical coupling can be made easier to perform optical coupling and to perform 
by slushing another resin with which refractive indexes differ into the hole built by these in the 
2nd [ of this invention ], and 3rd optical transmitting modules, and leading the laser beam from a 
semiconductor laser chip to an optical fiber using the difference in the refractive index. 
[0025] By performing the hermetic seal of the electrical circuit for a semiconductor laser chip 
drive by the same resin, a man day is reduced and it becomes possible to aim at reduction of 
cost <> The effect of its own [ other / its own / circuit or ] electromagnetic wave can be 
suppressed by absorbing with the plate, film, or electromagnetic wave absorbent of the metal 
which connected to a ground or supply voltage the electromagnetic wave produced from an 
electrical circuit part 
[0026] 

[Example] Hereafter, a drawing explains the example of this invention. <> Drawing 1 illustrates 
the structure of the optical transmitting module concerning the 1 st example of this invention. 
What it is the magnitude of about 0.3mm angle, and is fixed to the substrate 1 9, and the 
semiconductor laser chip 1 has oscillation wavelength from about 0.65 to about 1.55 
micrometers, and has oscillation wavelength in about 0.85 micrometers, about 1.3 micrometers, 
and about 1.55 micrometers especially is used. 

[0027] Therefore, what has the high permeability of the light of this wavelength is used, and the 
epoxy resin currently used for the closure of infrared rays LED, high brightness, or the super- 
high brightness LED can be used for resin 2. It is low stress, tine epoxy resin for these LED has 
few possibilities of destroying a semiconductor laser chip and a fiber at the time of hardening, 
and since chlorine ion concentration also has many low things, there is also little fear of 
destruction by the chlorine in prolonged use. 

[0028] In order that the end face of an optical fiber 5 may lessen effect of trie return of the 
reflected light to the semiconductor laser chip 1. what gave the include angle is used in many 
cases. This include angle has many things 10 degrees or less, and there is 6,5 to especially 8 
degree [ much ]. Silicon, glass epoxy, or an alumina is used well, and the substrate 19 has the 
slot of a V character mold in many cases for immobilization of an optical fiber 5. 
[0029] In drawing 1 . the hermetic seal also of the laser beam exit hole 3 of the semiconductor 
laser chip 1 and also semiconductor laser chip 1 the very thing is covered and carried out with 
resin 2. <> The end face 6 in which an optical fiber 5 side also receives the laser beam from a 
semiconductor laser chip is covered with resin 2 again. Furthermore, the lens 4 for optical 
coupling is also covered with resin 2, the hermetic seal of the optical coupling part to an optical 
fiber is carried out and it is protected from the semiconductor laser chip of this optical 
transmitting module by resin 2. 

[0030] That what is necessary is just after carrying out electric wiring termination, although 
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optical fiber 5 grade may be inserted after spreading of resin 2, hardening of resin 2 must 
perform spreading of resin 2. where [ to the semiconductor laser chip 1 ] optical coupling is 
carried out between the semiconductor laser chip 1 and an optical fiber 5, Unlike the method 
which carries out the hermetic seal of the inert gas etc. using an airtight package etc., the 
hermetic seal by this resin 2 does not need machining, either, but is cheap, and its productivity is 
also high. 

[0031] DjawjngJ! , drawing 3 , and drawing 4 are another examples of this invention. D r aw i n g 2 is 
an example at the time of removing the lens 4 for optical coupling from the optical transmitting 
module of drawing 1 , and considering as the direct optical coupling method of the semiconductor 
laser chip 1 and an optical fiber 5. Drawing 3 is an example at the time of using the field 
luminescence semiconductor laser chip 6. 

[0032] With the field luminescence semiconductor laser chip 6, since a laser beam is outputted 
not from the exit hole of an end face but from the luminescence side 7 of a front face, when the 
sense of the luminescence side 7 and an optical fiber 5 differs like the structure of dra wing 3 , 
the structure 8 of changing the sense of light is established, in many cases, this consists of 
prism or a mirror. Moreover, if it puts on this example, the lens 9 for optical coupling is 
beforehand formed on the field luminescence semiconductor laser chip 6. 

[0033] Drawing 4 is an example in the case of similarly being based on direct optical coupling not 
using the structure 8 of changing the sense of the light in drawin g 3 , using the field 
luminescence semiconductor laser chip 6. Here, the structure 8 of changing the sense of light is 
abolished by doubling the sense of the field luminescence semiconductor laser chip 6 with an 
optical fiber 5. 

[0034] Drawing 5 . drawing 6 , and drawing 7 are the explanatory views of the example about 
claim 3. First, the hermetic seal of the semiconductor laser chip 1 and the lens 4 for optical 
coupling is covered, hardened and carried out with resin 2 in the condition of having been 
beforehand adjusted like drawing 5 so that optical coupling with an optical fiber 5 might become 
the optimal about the semiconductor laser chip 1 and the lens 4 for optical coupling, it obtains 
from the front face of the resin 2 hardened as shown in drawing 6 here in laser beam exit hole 3 
HE ** of the semiconductor laser chip t. and the hole 10 with magnitude and die length parallel 
[ to the direction of an optical axis of the laser beam of the semiconductor laser chip 1 ] and 
sufficient to insert an optical fiber 5 and fix is made. Next, an optical fiber 5 is inserted in a hole 
10. optical coupling is carried out, and an optical fiber 2 is fixed with the fixative 1 1 out into the 
hole 7. Here, this fixative 1 1 may be resin 2. 

[0035] Drawing 7 is the explanatory view of another example about claim 3. In this example, after 
resin 2 hardens, a hole 10 is not made. It obtains in laser beam exit hole 3 HE ** of the 
semiconductor laser chip 1 which applied lubricant beforehand, and parallel to the direction of an 
optical axis of the laser beam of the semiconductor laser chip 1 A mold 12 is sampled and a hole 
10 is made, after stiffening resin 2, where the mold 12 of the hole 10 with sufficient magnitude 
and die length to insert an optical fiber 5 and fix is put in. Moreover, it is possible similarly in the 
direct optical coupling method of the semiconductor laser chip 1 and an optical fiber 5 which lost 
the lens 4 like dra.wing_2 to dr awing 1 . 

[0036] Drawi ng 8 is an explanatory view about the example of claim 4. The hermetic seal only of 
the semiconductor laser chip 1 is carried out and the hole 14 whose base 13 is a lens 
configuration is made in the hardened resin 2. An optical fiber 5 is inserted here, and after 
carrying out optical coupling, it fixes. Thereby, the lens as another components becomes 
unnecessary and can lower a production cost. As shown in drawing 9 , the moid 15 which ****** 
(ed) the lens configuration is put in at the tip. and it is possible to make this hole 1 4 in the 
hardened resin 2 by machining, and it can make also from sampling after hardening of resin 2. 
[0037] Drawing 10 is an explanatory view about the example of claim 5, A lens 1 7 is formed in 
the hole 1 0 made by ternplating or processing by inserting another resin 1 6 with a more high 
refractive index. Then, an optical fiber 5 is inserted, optical coupling is carried out and an optical 
transmitting module is constituted by fixing 

[0038] Drawing 1 1 is the example of claim 6. The optical fiber 5 was having the location fixed in 
the above mentioned example, so that optical coupling may be maintained to the semiconductor 
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many cases, and, as for this 1C chip 35 for a drive, for this reason, the semiconductor laser chip 
etc. had to make the big airtight package from elegance. In this invention, a man day can be 
reduced by carrying out the hermetic seal of this IC chip 35 for a drive together by the resin 34 
which is carrying out the hermetic seal of the semiconductor laser chip 1. 

[0045] Drawing 20 , drawing 21 . and drawing 22 are the examples about claim 14. Drawing_20 is 
the sectional view of an optical transmitting module, and the box 36 of the metal connected to 
the ground into hermetic seal resin 34 has covered the electrical circuit part 37 in the form 
where other current carrying parts are not contacted as electromagnetic wave shielding. 
Although copper, covar, aluminum, the gold-plated metal, a gold tin alloy, a lead tin alloy, etc. can 
use the quality of the material of the box of this metal, if conductive high things, such as copper, 
are good and think the life of a hermetic seal as important in order to suppress an 
electromagnetic wave efficiently, what has coefficient of linear expansion and Young's modulus 
close to hermetic seal resin 34 will be good. Most electromagnetic waves generated from the 
electrical circuit part of self or others are missed by the ground as a current from this box 36, 
and it does not affect a self circuit However, to this box 36, only the hole which lets an optical 
fiber pass is opening the laser beam through resin, and the airtight not a thing but hermetic seal 
are performed by resin 34 to the last 

[0046] In the example of drawin g 21 , the film 38 of the metal which connected hermetic seal 
resin 34 to the ground has covered. However, this metal membrane does not contact other 
current carrying parts. Although the quality of the material of this film can consider copper, 
covar, aluminum, the gold-plated metal, a gold tin alloy, and a lead tin alloy, if conductive high 
things, such as copper, are good and think the life of a hermetic seal as important in order to 
suppress an electromagnetic wave efficiently, what has coefficient of linear expansion and 
Young's modulus close to hermetic seal resin 34 will be good. This film stops other 
electromagnetic wave noises like the case of drawing 20 . 

[0047] As for drawing 22 , the electromagnetic wave absorber 39 has covered hermetic seal 
resin 34. Since most electromagnetic waves generated from the electrical circuit part 37 will be 
missed by the ground as heat dissipation or a current as heat with the electromagnetic wave 
absorber 39, an electromagnetic wave noise can be stopped like the case where it is shown in 
drawing 20 and drawing 21 , ff this electromagnetic wave absorbent 39 also thinks the life of a 
hermetic seal as important what has coefficient of linear expansion and Young's modulus close 
to hermetic seal resin 34 will be good. 
[0048] 

[Effect of the Invention] While the structure and the approach of carrying out a hermetic seal 
cheaply and simply are shown without using the airtight package manufactured separately [ a 
metal, a ceramic, etc. ] about hermetic seals, such as the semiconductor laser chip and lens in 
an optical transmitting module, an optical fiber, and a circuit for a semiconductor laser chip drive, 
by this invention, a cost cut can be aimed at by constituting a lens with resin. Moreover, the 
cure against an electromagnetic wave noise can also be performed by combining the structure 
for electromagnetic wave shielding 
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laser chip 1 or lens 4 grade. However, in order to actually carry an optical transmitting module in 
the circuit board, the direction where the module appearance was also ready is good in respect 
of mounting. That is, in order that an optical fiber 5 may set constant the location out of which it 
comes out of resin, or in order to make the module base 18 into Taira and others, it will be 
necessary to fix an optical fiber 5 to a substrate 19. Conventionally, to such a fixed portion 20. 
although adhesives or solder has been used, a cost cut can be aimed at by using the resin 2 for 
hermetic seals as it is. 

[0039] Drawing 12 is the example of claim 7 and forms the part 21 which has a convex 
configuration in the fixed portion by the resin 2 of an optical fiber 5. Such a configuration can be 
formed by heating the tip of an optical fiber 5, crushing or shaving a fiber by machining etc. Such 
convex structure acts like a hook as connection in resin 2, and can prevent the omission of an 
optical fiber 5, a location gap, etc. This can expect the same effectiveness also with concave 
structure. 

[0040] Drawing 1 3 is an example about claim 9. First the semiconductor laser chip 1 is covered 
with the resin 22 which will not be hardened if the light of the oscillation wavelength which the 
semiconductor laser chip 1 has is received. By removing the part 23 which was made to harden 
resin 22. making the semiconductor laser chip 1 emit light and resin 22 did not harden The hole 
24 of the same configuration as the floodlighting pattern of the semiconductor laser chip 1 as 
shown in the resin 22 which has covered the semiconductor laser chip 1 at drawjj_j*J_4. is made, 
an optical fiber 5 is attached according to this hole 24. and optical coupling of the semiconductor 
laser chip 1 and an optical fiber 5 is performed. In this example, by this approach, since the hole 
of the same configuration as the floodlighting pattern of the semiconductor laser chip 1 can be 
made without performing mechanical processing, a production cost can be made tow. In this 
example, the connection part with the optical fiber 5 of resin 22 is created by processing it 
separately. 

[0041] The hardened resin 25 whose drawing 15 is an example about claim 10 covers the 
semiconductor laser chip 1 with resin 25 with the property in which only the part which received 
light when tine light of the oscillation wavelength which the semiconductor laser chip 1 has was 
received deteriorates. By making the semiconductor laser chip 1 emit light and removing only 
the resin 26 which received the laser beam and deteriorated using a solvent etc., after stiffening 
resin 25 The hole 27 of the same configuration as the floodlighting pattern of the semiconductor 
laser chip 1 as shown in the resin 25 which has covered the semiconductor laser chip 1 at 
drawing 1 6 is made, an optical fiber 5 is connected according to this hole 27, and optical coupling 
of the semiconductor laser chip 1 and an optical fiber 5 is performed. The hole of the same 
configuration as the floodlighting pattern of the semiconductor laser chip 1 can be made without 
perfonning mechanical processing by this approach as well as the approach stated to claim 9. In 
this example, the connection part with the optical fiber 5 of resin 1 7 is created by processing it 
separately. 

[0042] Drawing 1 7 is an example about claim 11. The hole 29 of the same configuration as the 
floodlighting pattern of the semiconductor laser chip 1 opened to the resin 28 which has covered 
the semiconductor laser chip is made from the technique stated to claim 9 or claim 10. Optical 
coupling effectiveness can be gathered here by inserting a lens 30 and putting the laser beam 
from the semiconductor laser chip 1 into condensing and an optical fiber 5. 
[0043] Drawing 1 8 is an example about claim 12. In the change which inserts a lens 30 like 
draw in g 17 , the resin 31 and the resin 32 with an optical, more high refractive index of a 28 or 
more resin [ which has covered the semiconductor laser chip ] optical refractive index are put 
into a hole 29, and a lens is constituted. By making thickness suitable, since the resin 32 which 
is inside is [ the refractive index ] more expensive than resin 31, reflection or refraction takes 
place and it works as a lens in an interface 33. 

[0044] Drawing 19 is an example about claim 13. In order to drive the semiconductor laser chip 1, 
the electrical circuit for a drive is required and almost is formed into IC chip now. It needed to 
mount where a hermetic seal is carried out as much as possible near the semiconductor laser 
chip 1 from fields, such as a component-side product or a cure against a noise, and power 
consumption, and conventionally, it is put in by the airtight package with other components in 
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* NOTICES * 

JPO and INPIT are not responsible for any 
danages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 ] ft is the sectional view showing the structure of the optical transmitting module of 
one example of this invention. 

[Drawing 2 ] It is the sectional view showing the structure of the optical transmitting module of 
another example of this invention. 

[Drawing 3] It is the sectional view showing the structure of the optical transmitting module of 
one another example of this invention. 

[Drawing 4] ft is the sectional view showing the structure of the optical transmitting module of 
one another example of this invention. 

[Drawing 51 ft is the sectional view showing the condition of having made the hole for optical 
fiber wearing to closure resin in creation of the optical transmitting module which is one example 
of this invention. 

[Drawing 6] ft is the sectional view showing the condition of having equipped with the optical 
fiber the hole for optical fiber wearing shown in drawing 3 . 

[Drawing 7] ft is a sectional view explaining creation of the hole for optical fiber wearing using 
the mold of one another example of this invention. 

[ Drawing 8] ft is a sectional view when the base of the hole for optical fiber wearing which is one 
example of this invention is carrying out the lens configuration. 

[Drawing 9] ft is a sectional view explaining how to make the hole for optical fiber wearing with 
the base of the lens configuration which is one example of this invention using a mold. 
[Drawing 10] ft is a sectional view explaining the method of forming the lens using another resin 
which is one example of this invention. 

[Drawing 1 1] ft is the sectional view showing immobilization of the optical fiber to the substrate 
which is the example of this invention. 

[Drawing 121 ft is the sectional view showing immobilization in the substrate of an optical fiber 
with the structure of the convex configuration which is the example of this invention. 
[Drawing 1 3] It is the sectional view showing the closure of a semiconductor laser chip with the 
resin which will not be hardened if the light of the oscillation wavelength which the 
semiconductor laser chip which is the example of this invention has is received, 
[Drawing 1 4] ft is the sectional view showing the condition of having removed the part which the 
resin in drawing 13 did not harden. 

[Drawin g 15] ft is the explanatory view in which the hardened resin which is the example of this 
invention shows the condition of having closed the semiconductor laser chip with resin with the 
property in which only the part which received light when the tight of the oscillation wavelength 
which a semiconductor laser chip has was received deteriorates. 

[Drawing 16] ft is the sectional view showing the condition of having removed the part into which 
the resin in drawing 15 deteriorated 

[Drawing 1 7] ft is the explanatory view showing the condition of having inserted and made the 
lens the hole of the resin in drawing 14 or draw ing 1 6 which is the example of this invention. 
[Drawing 18] ft is the explanatory view showing the condition that resin constituted the lens in 
the change of the lens in drawing 1 7 which is the example of this invention. 



[Draw i ng 19] ft is the explanatory view showing the condition of having carried out the resin seal 
also of the electrical circuit part which is the example of this invention. 

[Drawing 20] ft is the explanatory view showing the condition of having prepared the box of the 
metal for electromagnetic wave shielding into the resin which is the example of this invention, 
[Drawing 21] ft is the explanatory view in which showing the condition of having covered the 
closure resin front face which is the example of this invention by the metal membrane, and 
showing the condition of having carried out the resin seal also of the electrical circuit part, 
[Drawing 22] ft is the explanatory view showing the condition of having covered the closure resin 
front face which is the example of this invention with the electromagnetic wave absorber. 
[Description of Notations] 

1 [ — The lens for optical coupling, ] — A semiconductor laser chip, 2 — Resin, 3 — - User 
beam injection light, 4 5 [ — The structure into which the sense of light is changed. ] — An 
optical fiber, 6 — A field luminescence semiconductor laser chip, 7 — A luminescence side, 8 9 
[ — The mold of a hole, ] — A lens, 10 — A fiber insertion hole. 1 1 — A fiber fixative, 12 13 — 
The base of a hole, 14 — The fiber insertion hole whose base is a lens configuration. 15 — The 
moid of the hole of a lens configuration, 16 [ — Substrate, ] — ■ Closure resin, 17 — A lens, 18 - 
- A module base, 19 20 [ — Resin which was not hardened, ] — A fixed portion, 21 — The 
structure of a convex configuration, 22 — Closure resin, 23 24 [ — A hole. 28 / — Closure 
resin, ] — A hole. 25 — Closure resin, 26 — The resin which deteriorated, 27 29 [ — 2 of 
****** for a lens configuration, 33 / — The resin interface for a lens configuration. 34 / — 
Closure resin, 35 / — IC chip for a laser drive, 36 / — A metaled box, 37 / — An electrical 
circuit, 38 / — A metal membrane. 39 / — Electromagnetic wave absorbent. ] — A hole. 30 — 
A lens. 31 — 1 of ****** for a lens configuration. 32 
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Abstract of JP81 10436 

PURPOSE: To provide such a structure that a 
semiconductor iaser chip, lens, optical fiber, 
electric circuit to drive the laser are tightly 
sealed from air in an optical transmission 
module and the countermeasure against 
electromagnetic waves can be done. 
CONSTITUTION: The exit port of the iaser 



light of a semiconductor laser chip, and 
moreover, the semiconductor laser chip 1 itself 
are covered with a resin and tightly sealed. 
The end face 6 of an optical fiber 5 which 
receives the iaser light from the semiconductor 
laser chip is also covered with the resin 2. 
Further, a lens for optical coupling is covered 
with the resin 2. Thus, the optical coupling part 
from the semiconductor laser chip to the 
optical fiber in the optical transmission module 
is tightly sealed with the resin and protected. 
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